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1. Introduction
At RAN 95 meeting the WI “Further Enhancements on NR and MR-DC Measurement Gaps and Measurements without Gaps” [1] was approved. At RAN 97e meeting, the WI was further updated [2] and the objectives related to further gap enhancement are: 

(1) Enhancements of pre-configured MGs, multiple concurrent MGs and NCSG 

· Define RRM requirements for UEs configured with a combination of pre-configured MGs, and/or concurrent MGs and/or NCSG [RAN4]

· Prioritize at least joint requirements for UE configured with

· Case 1: Pre-configured MG(s) and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a Pre-configured MG)

· Case 2: NCSG and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a NCSG)

· Note 1: Gaps that are configured for NTN are precluded in Case 1 and Case 2
· Note 2: The requirement discussions on the scenarios that NCSG is considered in Case 1 and that Pre-configured MG is considered in Case 2 will be started after RAN#99.
· Note 3: Prioritization among other possible combinations of pre-configured MG, concurrent MG, NTN gaps and NCSG can be discussed after RAN#99

· Note 4: This WID does not include any inter-working with MUSIM gaps
In this contribution we provide our further considerations on case 1 requirements of this topic.
2. Discussion
The discussions are based on the following issues from [3] and [4].

Issue 3-1-1: [Case 1] Whether to consider Pre-MG + Pre-MG in an FR  
< Agreement >:  

· Narrow down options to Option 1 and 1a.
· Option 1: Yes
· Option 1a: Yes, with UE capability
For this issue, having Pre-MG + Pre-MG will have the benefit of what we have when we design Rel-17 concurrent gaps, i.e., the benefit by configuring two gaps with two sets of parameters such as offset, MGRP, MGL. Hence option 1 should be supported. To make progress, we are ok to consider option 1a as well. 
Proposal 1: Support to have Pre-MG + Pre-MG or Pre-MG + Pre-MG with UE capability in a FR. 

Issue 3-1-2: [Case 1] Discussion on UE signalling capability  
< Wayforward >:  

· FFS: Signalling capability shall be defined:

· Option 1: A unified capability to indicate support of case 1, including Pre-MG + Type-2 MG and Pre-MG + Pre-MG

· Option 2: Two separate capabilities to indicate support of Pre-MG + Type-2 MG and Pre-MG + Pre-MG.
· Option 3: Others.
For the UE signalling capability, the fundamental question is the difference between a UE supports Pre-MG + Type-2 MG and a UE supports Pre-MG + Pre-MG. At least, for a UE support Pre-MG + Pre-MG, the activation delay could be different when multiple Pre-MGs are activated, depending on the discussion of other topics. In addition option 1a could be the result of issue 3-1-1 which means option 2 should be used. For this reason, it is suggested to use option 2 for issue 3-1-2. 

Proposal 2: Prefer option 2 for issue 3-1-2.  
Issue 3-1-3: [Case 1] Whether to support the following scenarios for Pre-MG + Pre-MG

· Proposals

· Option 1: E///

· Simultaneous multiple Pre-MGs activation/deactivation

· Non-simultaneous multiple Pre-MGs activation/deactivation

For issue 3-1-3, to our understanding, the benefit to have Pre-MG + Pre-MG will have the benefit of what we have from Rel-17 concurrent gaps, i.e., the benefit by configuring two gaps with two sets of parameters such as offset, MGRP, MGL. For the Rel-17 concurrent gap it is possible to have two MGs are fully overlapping. However, even though this does not mean simultaneously multiple Pre-MGs activation/deactivation is necessary. For the fully overlapping case the advantage is the gap with lowest priority is dropped when collide hence the gap length could be changed from time to time depending on whether there is collision or not. Hence we do not see any clear case where simultaneous multiple Pre-MGs activation/deactivation is needed. 
Proposal 3: Only support Non-simultaneous multiple Pre-MGs activation/deactivation for Pre-MG + Pre-MG case.
Issue 3-2-1: [Case 1] Required changes for Pre-MG on collision  
< Wayforward >:  

· FFS whether RAN4 to consider overlapping both for activated Pre-MG and deactivated Pre-MG for applying priority rules. 

· Other enhancements are not precluded.

· If no consensus can be achieved in the future, we stick to the agreed baseline in R4-2214346.
Regarding issue 3-2-1, it is not easy to understand the reason whey deactivated Pre-MG should be considered when applying priority rules. One particular possibility is the priority of the (deactivated) Pre-MG is high and there maybe ambiguity on how to implement priority based rules. Under this scenario it is better to specify that a deactivated Pre-MG is not included in any gap collision.

Proposal 4: RAN4 does not consider overlapping for deactivated Pre-MG for applying priority rules. RAN4 clarifies that a deactivated Pre-MG is not included in any gap collision.

Issue 3-2-4: [Case 1] dynamic collisions  
< Wayforward/Agreement >:  

· Support of gap combinations including pre-configured MGs (Case 1) that cause dynamic collisions will be subject to new UE capability(ies).

· FFS: Dynamic collisions are gap collisions involving a pre-configured MG, where gap instances of other MGs are dropped.

· FFS: Gap combinations that cause dynamic collisions when at least one Pre-MGs with higher priority are involved in gap collision.

· FFS: Gap combinations that does not cause dynamic collisions when at most one Pre-MG involved in the gap collision, and the Pre-MG is assigned the lowest priority level among all the colliding gaps.

· FFS: Define separate UE capability for the scenario where pre-MG is colliding with the other component gap and pre-MG has higher priority

For the issue 3-2-4, it was agreed during RAN4 105 to support of gap combinations including pre-configured MGs (Case 1) that cause dynamic collisions will be subject to new UE capability. The reason to have this conclusion is when the priority of Pre-MG is high and when it is activated or deactivated from time to time, it will cause dropping or non-dropping of other MG occasion when collision happens. Hence the 4th item is exactly the scenario and should be supported. 
Proposal 5: At least this one “Define separate UE capability for the scenario where pre-MG is colliding with the other component gap and pre-MG has higher priority” should be supported for issue 3-2-4.

Issue 3-2-5: [Case 1] Activation/deactivation delay  
< Wayforward >:  

· Option 1: RAN4 shall extend the activation when multiple Pre-MG are activated.

· FFS whether condition is needed.

· FFS: if statuses of multiple Pre-MGs are changed due to the different events, e.g. before completion of the first (de)activation the second Pre-MG is (de)activated, additional delay is expected.

· Option 2: RAN4 shall reuse the Pre-MG (de)activation delay from Rel-17 when the (de)activation procedures of multiple pre-MG overlap.
· FFS whether condition is needed.

· FFS: if statuses of the two Pre-MGs are changed simultaneously, e.g. due to the same event, existing Pre-MG (de)activation delay requirements can be reused.

For the case when multiple Pre-MG are activated, to our understanding multiple Pre-MG will be activated/deactivated by different events instead of simultaneously multiple BWP switch which is not considered in Rel-17, hence it is reasonable to extend the delay. 
Proposal 6: Support extend the activation delay when multiple Pre-MG are activated. 
Issue 3-3-1: [Case 1] Explicit and implicit association  
< Agreement >:  

· RAN4 to focus on high-level issue and discuss whether to consider implicit association of intra-frequency layers with Pre-MG?
· Option 1: RAN4 shall not define implicit association of intra-frequency layers with Pre-MG (RAN4 to extend the explicit association from Rel-17 MGE for defining Case 1 requirements).

· Option 2: RAN4 shall consider defining implicit association of intra-frequency layers with Pre-MG.
For the gap association, it was agreed that RAN4 will reuse the explicit association from Rel-17. Regarding any further enhancement, it was suggested that implicit association between some intra-frequency MOs and Pre-MG. Firstly, the UE behaviour is clear when NW explicitly configures an association between Pre-MG and an intra-frequency layer. When a UE can measure that intra-frequency layer without gap, i.e., the Pre-MG is at inactivated state, then due to the explicit association, the intra-frequency layer measurement will still follow the Pre-MG pattern, i.e., to be measured within a gap although the Pre-MG is deactivated now. The corresponding requirements of intra-frequency without gap can be used. If the intra-frequency can be measured without any gap, then there is Rel-15 intra-frequency measurement without gap requirements to be used. Hence we support option 1 for issue 3-3-1. 

Proposal 7: Support option 1 - RAN4 shall not define implicit association of intra-frequency layers with Pre-MG.
Issue 3-3-2: [Case 1] Pre-MG association clarification  
< Wayforward >:  

· FFS: When NW configures a Pre-MG and a Type-2 MG in ConMGs, RAN4 to further study whether to clarify the UE's behaviour in the following scenarios:

· FFS: the MO associated with an activated Pre-MG which doesn’t need to be measured within gap

· FFS: the MO associated with a deactivated Pre-MG
Regarding issue 3-3-2, the scenario where a MO is associated with an activated Pre—MG which doesn’t need to be measured within gap is not clear. Under this scenario, it is likely that this MO is not associated with any gaps. The association of a MO with a deactivated Pre-MG is also not clear. To our understanding the concept where a MO is associated with an activated/deactivated Pre-MG does not exist. A MO can only be associated with a Pre-MG instead of association with a particular stage of a Pre-MG. We suggest no further investigation on issue 3-3-2. 
Proposal 8: Clarify that a MO can only be associated with a Pre-MG instead of association with a particular stage(activated/deactivated) of a Pre-MG. Suggest no further investigation on issue 3-3-2

Issue 3-5-1: New flag  
< Wayforward >:  

· FFS whether RAN4 shall ask RAN2 to define a new flag for concurrent Pre-MG.

The intention to ask RAN2 to define a new flag for concurrent Pre-MG is not clear. UE capability related issues have been discussed under related topics and if the intention is for different requirement between concurrent MG and Pre-MG + con MG, the necessity is low since when NW makes the configuration on measurement gaps, it will know the corresponding performance requirement metrics. 
Proposal 9: It is not clear why ask RAN2 to define a new flag for concurrent Pre-MG.
Issue 3-5-2: Priority rules related issues  
< Wayforward >:  

· FFS.

Among priority related issues, we support option 2 from [4]. 
· Option 2: Nokia, vivo
· RAN4 to agree that priority can be defined for Type-1 MG and to liaise with RAN2

Option 2 is one of the left issue of Rel-17 to our understanding. If priorities are introduced, it only impact UEs from Rel-18. In addition the priority is not applicable when only one gap is configured, i.e., no concurrent gaps are configured. 

Proposal 10: Support option 2 - RAN4 to agree that priority can be defined for Type-1 MG and to liaise with RAN2. 

3. Conclusion
In this contribution, we provide our further considerations on case 1 requirements of “pre-configured MGs, multiple concurrent MGs and NCSG” and have the following proposals:
Proposal 1: Support to have Pre-MG + Pre-MG or Pre-MG + Pre-MG with UE capability in a FR. 

Proposal 2: Prefer option 2 for issue 3-1-2.  
Proposal 3: Only support Non-simultaneous multiple Pre-MGs activation/deactivation for Pre-MG + Pre-MG case.
Proposal 4: RAN4 does not consider overlapping for deactivated Pre-MG for applying priority rules. RAN4 clarifies that a deactivated Pre-MG is not included in any gap collision.

Proposal 5: At least this one “Define separate UE capability for the scenario where pre-MG is colliding with the other component gap and pre-MG has higher priority” should be supported for issue 3-2-4.

Proposal 6: Support extend the activation delay when multiple Pre-MG are activated. 
Proposal 7: Support option 1 - RAN4 shall not define implicit association of intra-frequency layers with Pre-MG.
Proposal 8: Clarify that a MO can only be associated with a Pre-MG instead of association with a particular stage(activated/deactivated) of a Pre-MG. Suggest no further investigation on issue 3-3-2

Proposal 9: It is not clear why ask RAN2 to define a new flag for concurrent Pre-MG.
Proposal 10: Support option 2 - RAN4 to agree that priority can be defined for Type-1 MG and to liaise with RAN2. 
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